Background: Renal colic is one of the most sever forms of pain in humans. Renal colic affects nearly 1.2 million people each year and accounts for nearly 1% of all hospital admissions. Having a family member with a history of stones doubles there rates.
Introduction
RENAL colic is one of the most sever forms of pain in humans. Renal colic affects nearly 1.2 million people each year and accounts for nearly % of all hospital admissions. Having a family member with a history of stones doubles there rates [1] .
The actual pain attack reaching it's peak in most patients within 2 hours of onset. It is caused by acute partial or complete ureteric obstruction due to calculus in most majority of cases. Renal colic usually begins in the upper lateral mid back over the costovertebral angle occasionally subcostally. It radiates inferiorly and anteriorly toward the groin [2] .
Ureteric obstruction causes increase in the intra luminal pressure of the collecting system, stretching it, and stimulating nerve endings in lamina popira which causes smooth muscle of the wall of the ureter to contract to try to move the stone. In prolonged isotonic contractions lactic acid production will increase which irritate both slow-type A and fast type C fibers which contributes in increasing the pain [1, 3] . This increased pressure leads to increasing the production and local release of prostaglandins which results in dilation of blood vessels and diuresis resulting in a further increase in the pressure inside the kidney and play a role in development of edema around the stones [4] .
Opioids and NSAIDs are the main drugs in treatment of renal colic. Opioids have no effect on the cause of pain while they may have contractile effects on the ureteral tone but they are addictive and may have side effects such as nausea, vomiting, constipation and drowsiness and in higher doses, they can even cause respiratory depression [5] . NSAID, on the other hand, having a direct effect on prostaglandins release, pain relief by reducing renal pressure and diuresis. They may also reduce 4021 4022 Evaluating Effectiveness of Intravenous Magnesium Sulfate as a Treatment the edema of ureter around the stones [4] . However, these drugs may induce some secondary regulatory responses in the kidney leading to some obstructions [6] . Considering that renal colic can be caused by peristalsis movements above the point of obstruction, it is hypothesized that it is possible to control the patient pain by preventing the contraction movements in the ureters. Tocolytic drugs such as magnesium sulfate can be effective in this matter as it prevents calcium from entering the smooth muscle cell membrane, activating adenylatecyclase and c-AMP, and increases the uptake of calcium by sarcoplasmic network [7] . Reducing acetylcholine in the nerve terminals, magnesium sulfate can also decrease muscle contractions [6, 12] . Magnesium sulphate is also a N-methyl D-aspartate "NMDA" receptor antagonist been tried to control pain by modifying mechanism of central hypersensivity and to subsequently decrease analgesic requirements including opioid consumption [8] . Magnesium sulfate has been previously investigated as a possible adjuvant for post-operative analgesia [8] [9] [10] [11] .
Material and Methods

Study design:
This is a randomized clinical trial. After obtaining patient consent with an explanation regarding the purpose, methods, effects, and complications and written informed approval by the Hospital Ethics Committee.
Study population: Inclusion criteria:
Adult patients (18-60 years) having acute renal colic pain attending to the Emergency room (ER), Both Sex, Pain severity >5 based on visual analogue scale (VAS) who met all the inclusion criteria in the Suez Canal University Hospitals from April 2018 -August 2018 and who have acute loin pain not responding to traditional treatment (30mg of intravenous ketorolac added to 10ml saline) and An Emergency Medicine Specialist divided these patients into 2 groups; randomly by Hospital record number (last digit; odd to group 1, even to group 2. They are divided into two groups. Group 1 is the standard treatment group using NSAIDs the patients will be treated with 30mg of intravenous ketorolac and 100ml intravenous normal saline within 15 minutes). Group 2 is the intervention group using Mg Sulphate. (Fifteen mg per Kg of intravenous magnesium sulfate 50% in 100ml normal saline will be infused within 15 minute).
Exclusion criteria: History of seizure, any heart, liver, kidney or metabolic disease, fever (oral temperature >38 Celsius), Systolic blood pressure less than 90mm), Hematuria, pregnancy, Consumption of any analgesics before presenting to ED, History of addiction, and having taken calcium channel blockers, patients with acute loin pain responding to conventional treatment in the first hour and Patients know to have hypersensitivity to magnesium sulphate.
Results
This study designed as a randomized clinical trial. Adult patients (18-60 years) having acute renal colic pain attending to the Emergency room who met all the inclusion criteria and not responding to traditional treatment (30mg of intravenous ketorolac added to 10ml saline) and they are divided into two groups including 100 subjects: Group 1 included (48 subjects) is the standard treatment group using NSAIDs [the patients will be treated with 30mg of intravenous ketorolac and 100ml intravenous normal saline within 15 minutes]. Group 2 included (48 subjects) is the intervention group using Mg Sulphate (Fifteen mg per Kg of intravenous magnesium sulfate 50% in 100ml normal saline will be infused within 15 minute), there were 4% drop out subjects in this study. There was no significant statistical difference among the two groups for age, Height, Weight, BMI, Vital signs to each group: Pulse rate, blood pressure (systolic/diastolic), respiratory rate, O2 saturation%, temperature (Celsius) in the study periods 30 and 60 minutes after intervention. Fig. (1) shows that there was a significant statistical difference in between study groups regarding pain severity. In the control group (group 1) pain severity after 30 minutes intervention was 5.15± 1.11 while in the intervention group (using Mg sulphate) (group 2) was 4.73 ± 1.16 and in the control group (group 1) pain severity after 60 minutes intervention was 3.67 ± 1.36 while in the intervention group (using Mg sulphate) (group 2) was 3.17 ± 1.29.
Tables (5, 6) show Distribution of the studied cases according to 2ry line treatment protocol (morphine addition) and patients needing hospital admission among the study population in both groups. In group 1 (standard treatment), number of patients needing 2ry line treatment protocol (morphine addition) were 10 subjects representing 10% of the study population while in group 2 (intervention treatment) number of patients needing 2ry line treatment protocol (morphine addition) were 6 subjects representing 6% of the study population. 
Discussion
Seeking the best analgesic for renal colic is an ongoing process and an ideal pain killer should have the ability to rapidly and effectively cease No. % the pain with a high safety profile and no significant interaction with other pharmacological agents and so adding magnesium sulfate as adjunct treatment of standard protocol of renal colic management could be effective in reducing the patient's pain and need for additional dose of morphine without disturbing hemodynamic measures. This study evaluated the effectiveness of intravenous magnesium sulfate as an adjunct treatment in acute renal colic pain in patients who are not responding to conventional treatment.
In the current study there was no significant statistical difference regarding the age and sex which agrees with Hassan Soleimanpour and colleagues studies that reported no significant statistical difference regarding the age and sex.
Also there was no significant differencein this current study regarding: Height, weight and BMI in this current study which agrees with Mu Tsun Shih and colleagues studies that reported no significant statistical difference regarding Height, weight and BMI.
Also there was no significant differencein this current study regarding vital signs including (Systolic & Diastolic blood pressure, pulse, Respiratory Rate) in the control group Before intervention, 30 & 60 minutes after intervention in this current study which agrees with Nistal-Nuño Band colleagues studies that reported no significant statistical difference regarding vital signs including (Systolic & Diastolic blood pressure, pulse, Respiratory Rate) regarding ketorolac administration in preoperative total abdominal hysterectomy.
Also there was no significant differencein this current study regarding vital signs including (Systolic & Diastolic blood pressure, pulse, Respiratory Rate) in the intervention group before intervention, 30 & 60 minutes after intervention in this current study which agrees with MoharariShariatand colleagues studies that reported no significant statistical difference regarding (pulse, Respiratory Rate) regarding Mg sulphate administration in Postoperative Pain in Major non Laparoscopic Gastrointestinal Surgeries.
Also pain severity on Visual analogue scale improved much better in the intervention group; in the control group (group 1) pain severity after 30 minutes intervention was 5.15 ± 1.11 while in the intervention group (using Mg sulphate) (group 2) was 4.73 ± 1.16 and in the control group (group 1) pain severity after 60 minutes intervention was 3.67± 1.36 while in the intervention group (using Mg sulphate) (group 2) was 3.17 ± 1.29.
Which shows a significant statistical difference in between study groups regarding pain severity in the intervention group in this current study which agrees with Abolfazl Jokar and colleagues studies that reported significant statistical difference regarding pain severity on Visual analogue scale using Mg sulphate [12] .
Also agrees with kumar and colleagues studies that reported significant statistical difference regarding Effect of intravenous magnesium sulphate in pain severity on postoperative pain following spinal anesthesia [8] .
In this study we used Fifteen mg per Kg of intravenous magnesium sulfate 50% in 100ml normal saline will be infused within 15 minutes without any subsequent infusion. Other studies have also use MgSO4 bolus does and they found that it was were effective for postoperative pain relief after orthopaedic and gynaecological surgery, but in addition they used continuous infusion or repeat bolus in addition to initial bolus such as in (Ryu et al., 2008), (Seyhan et al., 2006). The above dosage has been reported to be safe without any adverse effects. In conclusion, there was a significant statistical difference in between study groups regarding pain severity as pain severity on Visual analogue scale improved much better in the intervention group than in the control group; so magnesium sulfate can be used as an adjunct drug in treatment of patients suffering from renal colic.
Conclusion:
Renal colic is one of the most sever forms of pain in humans. Renal colic usually begins in the upper lateral mid back over the costovertebral angle occasionally subcostally. Opioids and NSAIDs are the main drugs in treatment of renal colic. Opioids have no effect on cause of pain while they may have contractile effects on the ureteral tone but they are addictive and may have side effects such as nausea, vomiting, constipation and drowsiness and in higher doses, they can even cause respiratory depression. NSAID, on the other hand, having a direct effect on prostaglandins release, pain relief by reducing renal pressure and diuresis. They may also reduce the edema of ureter around the stones. However, these drugs may induce some secondary regulatory responses in the kidney leading to some obstructions.
So seeking new drugs to relief acute renal colic was obligatory. Tocolytic drugs such as magnesium sulfate can be effective in this matter as it prevents calcium from entering the smooth muscle cell membrane, activating adenylatecyclase and c-AMP, and increases the uptake of calcium by sarcoplasmic network. Reducing acetylcholine in the nerve terminals, magnesium sulfate can also decrease muscle contractions.
So we conducted this study to evaluate the effect of Magnesium sulphate as adjunct treatment in acute renal colic patients; there was a significant statistical difference in between study groups regarding pain severity; the intervention group showed much better pain relief on VAS than the control group.
Recommendations:
1-Usage of Mg sulphate in acute renal colic in patients not responding to conventional ttt. 2-Clinical randomized trial should increase to see the therapeutic effect of Mg sulphate on pain relief and reducing opioid consumption.
